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TECHNICAL  FIELD 

The  present  invention  relates  to  a  novel  antiviral  agent  for  human  immunodeficiency  virus  (referred  to 
as  HIV  in  the  specification)  effective  to  HIV. 

5 
BACKGROUND  ART 

Acquired  Immune  Deficiency  Syndrome  (AIDS)  is  a  serious  immunodeficiency  disease  caused  by  HIV 
infection  [Nature,  321,  10  (1986)],  because  of  its  high  mortality,  taking  a  counter-measure  to  the  HIV 

io  infection  and  AIDS  even  becoming  a  great  social  problem. 
Azidothymidine  (AZT)  having  an  inhibition  activity  of  reverse  transcriptase  is  known  as  an  effective  anti- 

HIV  agent  regarded  as  a  clinically  effective  agent  at  present. 
However,  clinical  effect  of  azidothymidine  (AZT)  used  as  an  anti-HIV  agent  is  not  satisfactory  enough,  in 

addition  azidothymidine  has  a  problem  that  side-effects  caused  by  AZT,  for  example  damage  of  bone 
75  marrow  (hematopoietic  tissue),  neurological  complaints,  such  as  headache,  convulsion  and  the  like  are 

strong.  In  particular,  in  case  of  HIV,  its  genome  infiltrates  into  a  chromosome  of  an  infected  cell  as  a 
provirus,  and  the  cell  seems  to  exist  in  a  condition  of  hereditary  disease  so  that  a  long-term  administration 
of  a  medicament  for  AZT  is  inevitably  requested,  such  side-effects  of  AZT  become  a  great  difficulty  when 
used  as  an  anti-HIV  agent. 

20  Under  the  present  condition,  development  of  new  pharmaceutical  preparations  having  an  effect  on  HIV 
infection  and  AIDS  with  small  side-effects  and  being  capable  of  long-term  administeration  are  earnestly 
expected. 

DISCLOSURE  OF  THE  INVENTION 
25 

The  present  inventors  conducted  extensive  research  on  compounds  having  an  excellent  effect  on  HIV, 
and  found  that  polyfucose  sulfates  from  a  sea  cucumber  and/or  pharmaceutically  acceptable  salts  thereof 
have  an  excellent  anti-HIV  activity  and  are  safe  when  administerd  to  patients  in  a  long  term,  the  present 
invention  having  been  accomplished. 

30  Thus,  the  present  invention  provides  an  anti-HIV  agent  containing  a  polyfucose  sulfate  from  a  sea 
cucumber  and/or  pharmaceutically  acceptable  salts  thereof  as  an  active  ingredient. 

The  polyfucose  sulfate  from  a  sea  cucumber  used  in  the  invention  is  a  polyfucose  sulfate  (hereinafter 
referred  to  as  PFS)  extracted  from  the  body  wall  of  Holothurian  and  has  the  physicochemical  properties 
shown  below. 

35  *  Characteristics:  white,  amorphous  and  highly  hygroscopic  powder 
*  Molecular  weight:  about  20,000  to  about  200,000  daltons  (as  measured  by  polyacrylamide  gel 

electrophoresis  method) 
*  Analysis  for  composition:  composition  by  weight  are  as  follows. 

40 Hexosamine  1  to  7  wt.% 
Fucose  45  to  65  wt.% 
Sulfate  25  to  42  wt.%. 

45  The  following  methods  were  used  to  analyze  Hexosamine  (hereinafter  referred  to  as  HexN),  Fucose 
(hereinafter  referred  to  as  Fuc)  and  Sulfate. 

*  HexN 
Blumenkrantz  method  [Clin.  Biochem.,  9:  269  (1976)] 

*  Fuc 
50  Dische  method  [J.  Biol.  Chem.,  175:  595  (1948)] 

*  Sulfate 
Dodgson  method  [Biochem.  J.,  78:  312  (1961)] 

PFS  is  a  known  substance,  described  in,  for  example  Yaoxue  Xuebao,  1983,  18(3),  203-208;  Science 
1969,  166:  758-759;  J.  Biol.  Chem.,  1973,  248(1),  30-33;  J.  Biochem.,  1972,  72,  1265-1267;  Hirosaki  Igaku, 

55  1956,  7,  142-149  respectively,  and  can  be  easily  produced  by  the  methods  described  in  them. 
More  specifically,  PFS  can  be  produced  by  extracting  a  body  wall  of  Holothurian  hydrolyzed  with 

alkaline  hydrolysis  or  enzymes,  such  as  pancreatin  and  the  like,  followed  by  separation  and  purification  of 
the  extracts.  Examples  of  sea  cucumbers  useful  in  the  preparation  of  PFS  are: 
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Stichopus  japonicus  Selenka, 
Stichopus  chloronoyus  Brandt, 
Stichopus  variegatus  Semper, 
Holothuria  pervicax  Selenka, 

5  Holothuria  atra, 
Holothuria  argus, 
Holothuria  edulis, 
Holothuria  scabra, 
Parastichopus  nigripunctatus, 

io  Thelenota  ananas, 
Holothuria  monacaria  Lesson, 
Holothuria  leucospilota  Brandt, 
Cucumaria  chronhjelmi, 
Cucumaria  echinata, 

is  Cucumaria  frondosa  Japonica, 
Pentacta  australis, 
Paracaudina  chilensis  ransonneti, 
Molpadia  musculus, 
Leptosynapta  inhaerens, 

20  Polycheira  rufescens, 
Synapta  maculata, 
Halodeima  cinerascens(Brandt), 
Actinopyga  lacanora(Jaeger), 
Actinopyga  echinites(Jaeger), 

25  Microthele  nobilis(Selenka),etc. 
The  cucumber  to  be  used  as  the  starting  material  may  be  a  raw  or  dried  one.  Of  the  cucumber  exemplified 
above,  Stichopus  japonicus  Selenka  is  most  preferred  as  the  starting  material. 

The  above  analytic  results  show  that  PFS  has  in  the  molecule  sulfate  group  which  reacts  with  bases  to 
form  a  salt.  These  polyfucose  sulfate  are  stable  in  the  form  of  a  salt  and  isolated  and  purified  usually  in  the 

30  form  of  a  sodium  and/or  potassium  salt.  These  polyfucose  sulfate  salts  can  be  converted  into  a  free 
polyfucose  sulfate  by  treated  with  cation  exchange  resins  such  as  Dowex  50W  (product  of  Dow  Chemical 
Co.)  and  the  like.  Further,  they  can  be  converted  into  various  desired  salts  by  conducting  conventional  salt 
exchange  when  desired.  Usable  as  salts  of  polyfucose  sulfate  are  pharmaceutically  acceptable  salts 
including  salts  of  potassium,  sodium  or  like  alkali  metals,  and  salts  of  calcium,  magnesium,  barium  or  like 

35  alkaline  earth  metals,  or  pyridinium  salt  or  like  organic  bases.  The  method  for  preparing  PFS  will  be 
described  below  in  detail  in  the  following  reference  examples. 

The  polyfucose  sulfates  and/or  pharmaceutically  acceptable  salts  thereof  are  made  into  various 
pharmaceutical  compositions  useful  for  HIV  treatment.  Stated  more  specifically,  the  anti-HIV  agents  of  the 
present  invention  comprising  an  effective  amount  of  active  ingredient  of  the  invention  and  a  pharmaceuti- 

40  cally  acceptable  carrier  can  be  prepared  in  various  administration  forms  in  accordance  with  various 
conditions  of  HIV  treatment.  The  administration  form  can  be  any  of  tablets,  capsules,  powders,  granules, 
grains,  solutions,  emulsions,  suspensions  and  like  oral  forms,  and  injections,  suppositories,  semisolids, 
plasters  and  like  parenteral  forms.  These  preparations  can  be  manufactured  by  conventional  methods 
already  known  to  those  skilled  in  the  art.  A  solid  preparation  for  oral  administration  can  be  prepared  by 

45  mixing  the  effective  component  of  the  invention  with  an  excipient  with  or  without  addition  of  binders, 
disintegrators,  lubricants,  coloring  agents,  flavorings,  perfumes,  etc.  and  making  them  into  tablets,  capsules, 
powders,  granules,  grains  or  the  like  in  a  conventional  manner.  Injection  preparations  can  be  produced  by 
adding  a  pH-adjusting  agent,  buffer,  stabilizer,  isotonizing  agent,  localanesthetic  and  the  like  to  the  effective 
component  of  the  invention,  and  making  the  mixture  into  intravenous,  intramuscular,  subcutaneous,  in- 

50  tracutaneous  or  intraperitonial  injections  in  a  conventional  manner.  Suppositories  can  be  prepared  by 
making  a  mixture  of  the  effective  component,  base  materials  and  optionally  a  surfactant  and  the  like  into  a 
suppository  in  a  conventional  manner.  A  semisolids  preparation  can  be  prepared  by  adding  base  materials, 
a  pH-adjusting  agent,  a  lubrication-auxiliary  agent,  optionally  adding  antiseptics,  preservatives  and  the  like 
when  required,  to  the  effective  component  of  the  invention  and  making  the  mixture  into  ointment,  cream, 

55  jelly  and  the  like  in  a  conventional  manner,  preferably  used  as  a  lubricant. 
Examples  of  excipients  useful  as  for  oral  solid  preparations  are  lactose,  sucrose,  starch,  talc,  magne- 

sium  stearate,  crystalline  cellulose,  methyl  cellulose,  carboxymethyl  cellulose,  glycerin,  sodium  arginate, 
gum  arabic,  etc.  Examples  of  binders  useful  as  for  oral  preparations  include  polyvinyl  alcohol,  polyvinyl 

3 



EP  0  495  116  A1 

ether,  ethyl  cellulose,  gum  arabic,  shellac,  sucrose,  etc.  Examples  of  useful  lubricant  are  magnesium 
stearate,  talc  and  the  like.  The  coloring  agents,  disintegrators  and  other  auxiliaries  to  be  added  include 
those  commonly  used  in  the  art.  Tablets  may  be  coated  by  well-known  methods. 

Examples  of  base  materials  useful  as  for  suppositeries  include  oily  base  materials  such  as  macrogol, 
5  lanolin,  cacao  oil,  fatty  acid  triglyceride,  Witepsol  (registered  trademark  for  the  product  of  Dynamite-Nobel 

AG)  and  so  on. 
Examples  of  base  materials  useful  as  for  semisolids  preparations  include  carboxymethyl  cellulose, 

sodium  carboxymethyl  cellulose  and  the  like  gelationizing  agent.  Examples  of  pH-adjusting  agent  useful  as 
for  semisolid  preparations  include  sodium  hydroxide,  aqueous  ammonia  etc.  Examples  of  useful  lubrication- 

io  auxiliary  agents  are  polyethylene  glycohol,  polyvinyl  alcohol,  carboxymethyl  cellulose,  sodium  arginate, 
polyacrylic  acid  and  the  like.  Examples  of  useful  antiseptics  and  preservatives  are  paraoxybenzoate  esters 
(methyl,  ethyl,  propyl  and  butyl  ester)  etc. 

The  amount  of  the  effective  component  per  each  unit  dosage  varies  with  the  symptoms  of  the  patient  to 
be  given  the  preparation,  the  form  of  the  preparation,  etc.  Usually  a  preferred  amount  is  10  to  200  mg  in  an 

is  oral  preparation,  1  to  100  mg  in  a  injection  and  10  to  100  mg  in  a  suppository,  per  each  unit  dosage.  The 
daily  clinical  dosage  of  the  composition  of  the  invention  also  varies  with  the  patient's  age,  sex,  conditions 
and  other  factors  but  usually  may  be  in  the  range  of  about  10  to  about  1,000  mg,  preferably  about  50  to 
about  200  mg  in  terms  of  the  effective  component  per  day  and  can  be  given  at  1  to  4  divided  doses. 

As  a  lubricant,  the  present  agent  can  be  used  for  prevention  of  HIV  infection  by  appling  the  agent  to  the 
20  vulva  or  the  penis  before  a  sexual  act. 

BEST  MODE  FOR  CARRING  OUT  THE  INVENTION 

The  present  invention  will  be  described  in  greater  detail  with  reference  to  Reference  Examples, 
25  Examples  and  Pharmacological  Tests.  The  percentages  in  Reference  Examples  and  Examples  are  all  by 

weight. 

REFERENCE  EXAMPLE  1 

30  Preparation  of  PFS-1 

Starting  material  was  prepared  by  pounding  4  kg  of  fresh  Stichopus  japonicus  Selenka  whose  viscus 
had  been  removed  after  washing  with  water,  followed  by  dehydration  with  ethanol  treatment  to  give  dried 
powder.  To  a  predetermined  quantity  of  the  powder  was  added  50  times  as  much  water  as  the  powder  by 

35  weight,  and  the  mixture  was  stirred  overnight  at  room  temperature  while  maintaining  pH  of  the  solution  at 
about  8  by  adding  diluted  sodium  hydroxide  solution.  An  insoluble  material  was  removed  by  centrifugation 
and  filtration.  The  removed  insoluble  material  was  further  extracted  two  or  three  times  in  the  same  condition 
as  above.  Obtained  extracts  were  combined  and  dialyzed  against  water,  and  a  formed  precipitate  was 
filtrated.  A  1  %  of  benzidine  hydrochloride  solution  was  added  to  the  filtrate  until  any  precipitate  was  not 

40  formed.  The  formed  precipitate  was  collected  and  washed  with  0.1  %  of  benzidine  hydrochloride  solution. 
The  precipitate  was  suspended  in  water  and  stirred  for  2  hours  while  maintaining  pH  of  the  solution  at  8  by 
adding  diluted  sodium  hydrochloride  solution  to  remove  benzidine  which  was  separated  from  the  solution. 
After  the  filtrate  was  neutralized  and  concentrated,  a  small  quantity  of  potassium  acetate  and  ethanol  4 
times  as  much  volume  as  the  residue  was  added  to  the  residue.  A  formed  precipitate  was  collected  by 

45  centrifugation,  washed  with  ethanol  and  ether  in  this  sequence  and  dried  to  give  7.9  g  of  a  crude  product. 
A  500  mg  portions  of  this  crude  product  was  dissolved  in  50  ml  of  0.02  M  sodium  phosphate  buffer  (pH 

6.5)  containing  1  M  sodium  chloride  and  purified  with  DEAE-Cellulose  (product  of  Sigma  Chemical  Co.) 
column  (2.5  x  50  cm).  Elution  was  conducted  in  conditions  using  as  a  eluate  0.02  M  sodium  phosphate 
buffer  (pH  6.5)  containing  sodium  chloride  increasing  the  concentration  of  sodium  chloride  from  1  M  to  3M  at 

50  a  flow  rate  of  30  ml/h.  The  fractions  whose  sodium  chloride  concentration  was  2  M  were  collected,  dialyzed 
against  water  and  lyophilized  to  give  47  mg  of  extract  from  500  mg  of  the  crude  product.  A  100  mg  of  the 
extract  prepared  by  repeating  the  above  procedure  was  dissolved  in  10  ml  of  0.02  M  sodium  phosphate 
buffer  (pH  6.5)  containing  1  M  sodium  chloride  and  purified  by  the  same  procudere  as  above.  The  fractions 
whose  sodium  chloride  concentration  was  2  M  were  collected,  dialyzed  against  water  and  lyophilized  to  give 

55  47  mg  of  extract  from  100  mg.  This  extract  was  dissolved  in  5  ml  of  0.02  M  sodium  phosphate  buffer  (pH 
6.5)  containing  1  M  sodium  chloride  and  purified  with  DEAE-Cellulose  column  (1.4  x  27  cm).  The  elution 
was  conducted  in  conditions  using  as  a  eluate  0.02  M  sodium  phosphate  buffer  (pH  6.5)  containing  sodium 
chloride  and  increasing  the  concentration  of  sodium  chloride  from  1M  to  2M  at  a  flow  rate  of  10  ml/h.  The 
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fractions  whose  sodium  chloride  concentration  was  1.5  M  were  collected,  dialyzed  against  water  and 
lyophilized  to  give  28  mg  of  purified  product  from  47  mg.  The  analytical  values  of  the  purified  product  are 
as  follows. 

Molecular  weight:  about  170,000  to  about  180,000  daltons  (as  determined  by  polyacrylamide  gel 
5  electrophoresis  method) 

Fucose:  59.5  % 
Sulfate:  32.7  % 
Hexosamine:  1  .83  % 
Uronic  acid:  0.13  % 

70  Pentose:  1  .04  % 
Protein:  1.00  % 
Ash:  22.2  %. 

REFERENCE  EXAMPLE  2 
75 

Preparation  of  PFS-2 

Dried  Stichopus  japonicus  Selenka  was  pulverized,  and  lipid  was  removed  with  acetone.  A  2  kg  of  this 
dried  and  delipidized  Stichopus  japonicus  Selenka  was  put  into  a  13.6  1  of  0.2  M  potassium  acetate 

20  solution,  and  a  16  g  of  Protin  A  (product  of  Daiwa  Fine  Chemical  Co.)  which  is  a  protease  was  added  to  the 
mixture  and  the  resulting  mixture  was  stirred  at  70  °  C  for  1  hour.  A  15  g  of  Protin  A  was  added  again  to  the 
solution  and  the  resulting  mixtere  was  stirred  at  70  °  C  for  2.5  hours.  After  removing  an  insoluble  material 
by  centrifugation,  a  320  g  of  sodium  chloride  was  added,  ethanol  being  added  until  the  concentration  of 
ethanol  became  20  %,  and  the  mixture  was  allowed  to  stand  overnight  to  remove  a  precipitate  formed  by 

25  centrifugation.  To  the  supernatant  saturated  cetylpyridinium  chloride  solution  was  added  until  any  precipitate 
was  not  formed,  the  mixture  being  allowed  to  stand  overnight  to  collect  a  precipitate  formed  and  the 
collected  precipitate  was  washed  with  water.  This  precipitate  was  dissolved  in  1680  ml  of  ethanol  with  heat, 
and  the  solution  was  cooled  to  room  temperature  to  collect  a  precipitate  formed.  This  precipitate  was 
dissolved  in  2  I  of  n-propanol  with  heat,  and  the  solution  was  cooled  to  room  temperature  to  collect  a 

30  precipitate  formed.  This  precipitate  was  dissolved  in  1600  ml  of  n-propanol  :  water  (2:1)  solution  with  heat, 
and  the  solution  was  cooled  to  room  temperature.  The  precipitate  formed  was  removed  by  centrifugation, 
and  to  the  supernatant  was  added  1  %  (WW)  of  potassium  acetate  to  collect  a  precipitate  formed.  This 
precipitate  was  washed  with  ethanol  and  acetone  in  this  sequence,  and  dried  under  reduced  pressure  to 
give  34.2  g  of  a  crude  product.  This  crude  product  was  dissolved  in  a  855  ml  of  1M  sodium  hydroxide 

35  solution  containing  2  %  of  sodium  chloride.  To  this  solution  was  added  dropwise  a  85.5  ml  of  hydrogen 
peroxide  solution  (30  %),  and  the  mixture  was  stirred  at  60  °  C  for  6  hours.  The  solution  was  cooled  to  room 
temperature,  formed  insoluble  material  being  removed  by  centrifugation,  and  the  pH  of  the  solution  was 
adjusted  at  6.5.  To  the  solution  was  added  ethanol  until  the  concentration  of  ethanol  became  35  %,  and  the 
mixture  was  cooled  to  4  °  C.  The  precipitate  formed  was  removed  by  centrifugation,  and  ethanol  was  further 

40  added  to  the  supernatant  until  the  concentration  of  ethanol  became  56  %.  The  mixture  was  cooled  to  4  °C 
to  collect  a  precipitate  formed  by  centrifugation.  The  precipitate  was  dissolved  in  220  ml  of  water,  and  the 
solution  was  added  dropwise  to  1100  ml  of  ethanol  containing  0.5  %  of  potassium  acetate.  The  mixture  was 
cooled  to  4  °  C  to  collect  a  precipitate  formed  by  centrifugation.  The  precipitate  was  washed  with  ethanol 
and  acetone  in  this  sequence,  and  dried  under  reduced  pressure  to  give  24.1  g  of  purified  product.  The 

45  analytical  values  of  the  purified  product  are  as  follows. 
Molecular  weight:  about  100,000  to  about  110,000  daltons  (as  determined  by  polyacrylamide  gel 

electrophoresis  method) 
[a]g°  :  -199.78° 
Fucose:  53.6  % 

50  Hexosamine:  5.1  % 
Uronic  acid:  0.4  % 
Sulfate:  35.6  % 
Protein:  1.7  % 
Sodium:  5.7  % 

55  Potassium:  6.4  %. 

REFERENCE  EXAMPLE  3 

5 
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Preparation  of  PFS-3 

A  5.3  g  of  PFS  having  the  following  physicochemical  characteristics  was  produced  by  the  same 
procedure  as  Reference  Example  2. 

5  Molecular  weight:  about  120,000  to  about  130,000  daltons  (as  determined  by  polyacrylamide  gel 
electrophoresis  method) 
[a]g°  :  -204.23  ° 
Fucose:  53.3  % 
Hexosamine:  4.2  % 

io  Uronic  acid:  0.3  % 
Sulfate:  32.6  % 
Protein:  0.8  % 
Sodium:  5.0  % 
Potassium:  9.6  %. 

15 
REFERENCE  EXAMPLE  4 

Preparation  of  PFS-4 

20  The  dried  body  wall  of  Holothuria  leucospilota  Brandt  was  cut  in  piece,  hydrolyzed  in  potassium 
hydroxide  solution,  and  the  mixture  was  neutralized  with  acetic  acid.  The  mixture  was  filtrated  and 
concentrated.  The  concentrate  was  allowed  to  stand  in  a  refrigerator  overnight  to  give  a  transparent  solution 
of  supernatant  by  centrifugation.  To  the  solution  was  added  ethanol  twice  as  much  volume  as  the  solution  to 
give  precipitate.  The  precipitate  was  dissolved  in  proper  amount  of  water,  and  the  solution  was  subjected  to 

25  oxidized  decolorization.  To  the  decolorized  solution  was  added  ethanol  twice  as  much  volume  as  the 
solution  again  to  give  crude  product.  The  crude  was  dissolved  in  2  M  potassium  chloride  solution  in  an 
amount  of  1:30  (W/V),  and  the  solution  was  allowed  to  stand  in  a  refrigerator  overnight  to  remove  a 
precipitate  by  centrifugation.  To  the  transparent  solution  of  the  supernatant  was  added  the  same  volume  of 
hexadecylmethylammonium  bromide  solution,  and  the  precipitate  was  decolorized  by  wash  and  precipitation 

30  with  1  M  potassium  chloride  using  Celite-545  (product  of  Wako  Pure  Chemical  Ind.)  as  a  filtration  auxiliary 
and  subsequently  washed  with  1.5  M  of  sodium  chloride  to  conduct  dissociation.  A  small  quantity  of  the 
solution  was  dispenced,  ethanol  being  added  to  the  solution  to  give  a  precipitate,  and  agarose  elec- 
trophoresis  (hexadiamine  buffer)  was  applied  to  the  precipitate  to  give  a  dissociated  solution.  Ethanol  was 
added  to  the  solution  to  give  a  precipitate.  After  hydrolyzing  the  precipitate,  ethanol  was  added  again  to 

35  give  a  precipitate.  The  precipitate  was  washed  with  ethanol  and  acetone,  dehydrated  and  dried  to  give 
purified  product.  The  analytical  values  of  the  purified  product  are  as  follows. 

Molecular  weight:  about  84,000  daltons  (as  determined  by  polyacrylamide  gel  electrophoresis  method) 
[ag°  :  -151.3° 
Fucose:  51  .0  % 

40  Hexosamine:  2.7  % 
Sulfate:  29.3  %. 

Each  polyfucose  sulfate  obtained  in  the  above  Reference  Examples  1  to  4  showed  a  simple  spot  on 
electrophoresis  [Dietrich  C.  P.,  J.  Chromatogr.,  130,  299  (1977)]. 

45  EXAMPLE  1 

Injection 

PFS  sodium  potassium  salt  produced  in  Reference  Example  2  was  dissolved  in  water  for  injection  to 
50  give  a  5  %  water  solution.  This  solution  was  packed  in  a  vial  for  lyophylization  in  an  amount  corresponding 

to  50  mg  of  a  polyfucose  sulfate  from  Stichopus  japonicus  Selenka  per  one  vial,  and  lyophylization  was 
conducted.  A  2  ml  of  physiological  saline  for  dissolution  was  attached  to  the  bial  separately. 
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PFS  s o d i u m   p o t a s s i u m   s a l t  

( R e f e r e n c e   E x a m p l e   2)  40  mg 

p h y s i o l o g i c a l   s a l i n e   p r o p e r   q u a n t i t y  

p e r   1  a m p l e   2  m l  

EXAMPLE  3 

Tablet 

A  tablet  was  prepared  according  to  the  following  prescription. 

PFS  sodium  potassium  salt  (Reference  Example  2)  10  mg 
cornstarch  65  mg 
carboxymethyl  cellulose  20  mg 
polyvinylpyrrolidone  3  mg 
magnesium  stearate  2  mg 

per  1  tablet  100  mg 

EXAMPLE  4 

Suppository 

A  suppository  was  prepared  according  to  the  following  prescription. 

PFS  s o d i u m   p o t a s s i u m   s a l t  

( R e f e r e n c e   E x a m p l e   2)  50  mg 

W i t e p s o l   W-35  950  mg 

( p r o d u c t   of  D y n a m i t e - N o b e l   AG) 

p e r   1  p i e c e   1000  mg 
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15 

PFS  s o d i u m   p o t a s s i u m   s a l t  

( R e f e r e n c e   E x a m p l e   2 )  

c a r b o x y v i n y l   p o l y m e r  

p o l y e t h y l e n e   g l y c o l  

1  N - s o d i u m   h y d r o x i d e  

p e r f u m e  

p u r i f i e d   w a t e r  

W/V  % 

0 . 3 - 0 . 5  

0 . 1  

10.  0 

p r o p e r   q u a n t i t y  

p r o p e r   q u a n t i t y  

p r o p e r   q u a n t i t y  

t o t a l   100  m l  

20 

25 

30 

35 

40 

45 

Polyethylene  glycol  and  PFS  sodium  potasium  salt  were  dissolved  and  stirred  in  10  ml  of  purified  water 
in  this  sequence,  and  then  carboxyvinylpolymer  was  dispersed  in  the  solution.  After  pH  of  the  solution  being 
adjusted  at  6.3  using  1  N-sodium  hydroxide,  and  purified  water  was  added  to  the  solution  to  give  a  total 
volume  of  100  ml,  a  perfume  was  added  and  the  solution  was  treated  with  an  autoclave  at  100  °C  for  20 
minutes. 

PHARMACOLOGICAL  TEST 

(1)  Anti-HIV  Activity 

MT-4  cells  [Miyoshi  I.  et  al.,  Gann  Monogr.,  28,  219-228  (1982)]  were  adjusted  to  privide  a  2  x  105 
cells/ml  medium  (RPMI-1640  +  10  %  FCS).  To  500  u.l  of  the  medium  were  added  50  u.l  of  a  solution  of  sea 
cucumber-derived  polyfucose  sulfate  obtained  in  Reference  Example  2  in  varying  concentrations.  Two  hours 
after  the  addition,  the  cells  were  infected  by  HIV  in  a  proportion  of  5  x  103  Pfu/well.  Four  days  later,  a  smear 
of  MT-4  cells  was  formed,  and  HIV  antigen  positive  cells  were  determined  by  fluorescent  antibody 
technique  [Harada  S.  et  al.,  Science,  229,  563-566,  (1985);  Takeuchi,  Y.  et  al,  Jpn.  J.  Cancer  Res.  (Gann), 
78,  11-15  (1987)]. 

A  proportion  of  virus-infected  cell  (HIV  antigen  positive  cell)  is  shown  in  Table  1  below. 

T a b l e   1 

PFS  c o n c e n t r a t i o n   of  R e f e r e n c e   10  1  0 
E x a m p l e   2  ( ( i g / m l )   r e f e r e n c e  

I n f e c t e d   c e l l   p r o p o r t i o n   (%)  0  10  95  

50 
The  above  results  show  that  the  anti-HIV  agent  of  the  invention  inhibit  infection  of  HIV  effectively. 

(2)  cytotoxicity 

The  cytotoxicity  of  polyfucose  sulfate  from  sea  cucumber  was  determined  in  accordance  with  the  above 
(1).  Detailedly,  After  MT-4  cells  prepared  in  a  concentration  of  1  x  105  cells/ml  were  cultured  for  4  days  in 

55  the  presence  of  sea  cucumber-derived  polyfucose  sulfate  obtained  in  Reference  Example  2  in  varying 
concentrations,  the  number  of  the  cells  being  counted,  cell  survival  ratios  in  each  concentration  being 
calculated  when  the  cell  survival  ratio  of  reference  cell  is  100  %,  and  cytotoxicity  was  evaluated.  The  result 
are  shown  in  Table  2  below. 
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T a b l e   2 

5  PFS  c o n c e n t r a t i o n   100  10  1  0 
of  R e f e r e n c e   r e f e r e n c e  
E x a m p l e   2  ( n g / m l )  

I n f e c t e d   c e l l   105  105  104  1 0 0  

w  p r o p o r t i o n   (  %  ) 

The  above  results  show  that  the  anti-HIV  agent  of  the  invention  has  no  significant  cytotoxicity. 

75  INDUSTRIAL  APPLICABILITY 

The  anti-HIV  agent  of  the  present  invention  has  an  effect  on  prevention  of  HIV  infection,  prevention  of 
crisis  of  AIDS  and  AIDS  related  complex  [ARC;  R.R.Redfield  &  D.S.Burke,  Science,  18,  74-87,  (1988)]  and 
therapy  thereof  and  can  be  suitably  used  in  a  long-term  administration  because  of  the  low  cytotoxicity  of  the 

20  active  ingredient,  i.e.,  polyfucose  sulfate  from  sea  cucumber. 
Therefore,  the  anti-HIV  of  the  present  invention  has  an  effect  on  prevention  of  HIV  infection  to 

uninfected  people,  prevention  of  crisis  of  carrier  and  therapy  thereof  and  is  very  effective  to  cure  a  patient 
of  AIDS  and  ARC. 

25  Claims 

1.  An  anti-HIV  agent  containing  a  polyfucose  sulfate  from  sea  cucumber  having  the  following 
physicochemical  properties  and/or  pharmaceutically  acceptable  salt  thereof  as  an  active  ingredient: 

Characteristics:  white,  amorphous  and  highly  hygroscopic  powder 
30  Molecular  weight:  about  20,000  to  about  200,000  daltons  (as  measured  by  polyacrylamide  gel 

electrophoresis  method) 
Composition  by  weight: 

Hexosamine  1  to  7  wt.% 
Fucose  45  to  65  wt.% 
Sulfate  25  to  42  wt.%. 

40  2.  An  anti-HIV  agent  according  to  claim  1  containing  a  polyfucose  sulfate  from  sea  cucumber  having  the 
following  physicochemical  properties  and/or  pharmaceutically  acceptable  salt  thereof  as  an  active 
ingredient: 

Molecular  weight:  about  170,000  to  about  180,000  daltons  (as  measured  by  polyacrylamide  gel 
electrophoresis  method) 

45  Composition  by  weight: 
Hexosamine:  1  .83  wt.% 
Fucose:  59.5  wt.% 
Sulfate:  32.7  wt.% 
Uronic  acid:  0.13  wt.% 

50  Pentose:  1  .04  wt.% 
Protein:  1.00  wt.% 
Ash:  22.2  wt.%. 

3.  An  anti-HIV  agent  according  to  claim  1  containing  a  polyfucose  sulfate  from  sea  cucumber  having  the 
55  following  physicochemical  properties  and/or  pharmaceutically  acceptable  salt  thereof  as  an  active 

ingredient: 
Molecular  weight:  about  100,000  to  about  110,000  daltons  (as  measured  by  polyacrylamide  gel 

electrophoresis  method) 
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[ag0  :  -199.78° 
Composition  by  weight: 
Hexosamine:  5.1  wt.% 
Fucose:  53.6  wt.% 
Sulfate:  35.6  wt.% 
Uronic  acid:  0.4  wt.% 
Protein:  1.7  wt.% 
Sodium:  5.7  wt.% 
Potassium:  6.4  wt.%. 

An  anti-HIV  agent  according  to  claim  1  containing  a  polyfucose  sulfate  from  sea  cucumber  having  the 
following  physicochemical  properties  and/or  pharmaceutically  acceptable  salt  thereof  as  an  active 
ingredient: 

Molecular  weight:  about  120,000  to  about  130,000  daltons  (as  measured  by  polyacrylamide  gel 
electrophoresis  method) 
[a]g°  :  -204.23  ° 
Composition  by  weight: 
Hexosamine:  4.2  wt.% 
Fucose:  53.3  wt.% 
Sulfate:  32.6  wt.% 
Uronic  acid:  0.3  wt.% 
Protein:  0.8  wt.% 
Sodium:  5.0  wt.% 
Potassium:  9.6  wt.%. 

An  anti-HIV  agent  according  to  claim  1  containing  a  polyfucose  sulfate  from  sea  cucumber  having  the 
following  physicochemical  properties  and/or  pharmaceutically  acceptable  salt  thereof  as  an  active 
ingredient: 

Molecular  weight:  about  84,000  daltons  (as  measured  by  polyacrylamide  gel  electrophoresis 
method) 
[ag°  :  -151.3° 
Composition  by  weight: 
Hexosamine:  2.7  wt.% 
Fucose:  51  .0  wt.% 
Sulfate:  29.3  wt.%. 

Use  of  a  polyfucose  sulfate  from  sea  cucumber  having  the  following  physicochemical  properties  and/or 
pharmaceutically  acceptable  salt  thereof  to  prepare  a  pharmacological  composition  for  treating  diseases 
caused  by  HIV. 

Characteristics:  white,  amorphous  and  highly  hygroscopic  powder 
Molecular  weight:  about  20,000  to  about  200,000  daltons  (as  measured  by  polyacrylamide  gel 

electrophoresis  method) 
Composition  by  weight: 

Hexosamine  1  to  7  wt.% 
Fucose  45  to  65  wt.% 
Sulfate  25  to  42  wt.%. 

Use  according  to  claim  6  wherein  said  polyfucose  sulfate  and/or  pharmaceutically  acceptable  salt 
thereof  has  the  following  physicochemical  properties: 

Molecular  weight:  about  170,000  to  about  180,000  daltons  (as  measured  by  polyacrylamide  gel 
electrophoresis  method) 
Composition  by  weight: 
Hexosamine:  1  .83  wt.% 
Fucose:  59.5  wt.% 
Sulfate:  32.7  wt.% 
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Uronic  acid:  0.13  wt.% 
Pentose:  1  .04  wt.% 
Protein:  1.00  wt.% 
Ash:  22.2  wt.%. 

5 
8.  Use  according  to  claim  6  wherein  said  polyfucose  sulfate  and/or  pharmaceutically  acceptable  salt 

thereof  has  the  following  physicochemical  properties: 
Molecular  weight:  about  100,000  to  about  110,000  daltons  (as  measured  by  polyacrylamide  gel 

electrophoresis  method) 
io  [a  ]g°  :  -199.78° 

Composition  by  weight: 
Hexosamine:  5.1  wt.% 
Fucose:  53.6  wt.% 
Sulfate:  35.6  wt.% 

is  Uronic  acid:  0.4  wt.% 
Protein:  1.7  wt.% 
Sodium:  5.7  wt.% 
Potassium:  6.4  wt.%. 

20  9.  Use  according  to  claim  6  wherein  said  polyfucose  sulfate  and/or  pharmaceutically  acceptable  salt 
thereof  has  the  following  physicochemical  properties: 

Molecular  weight:  about  120,000  to  about  130,000  daltons  (as  measured  by  polyacrylamide  gel 
electrophoresis  method) 
[a]g°  :  -204.23  ° 

25  Composition  by  weight: 
Hexosamine:  4.2  wt.% 
Fucose:  53.3  wt.% 
Sulfate:  32.6  wt.% 
Uronic  acid:  0.3  wt.% 

30  Protein:  0.8  wt.% 
Sodium:  5.0  wt.% 
Potassium:  9.6  wt.%. 

10.  Use  according  to  claim  6  wherein  said  polyfucose  sulfate  and/or  pharmaceutically  acceptable  salt 
35  thereof  has  the  following  physicochemical  properties: 

Molecular  weight:  about  84,000  daltons  (as  measured  by  polyacrylamide  gel  electrophoresis 
method) 
[ag°  :  -151.3° 
Composition  by  weight: 

40  Hexosamine:  2.7  wt.% 
Fucose:  51  .0  wt.% 
Sulfate:  29.3  wt.%. 
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r~[  No  protest  accompaniea  the  payment  of  additional  search  lees. 

Form  PCT/fSA«10  (supplemental  sheet  |2I)  (January  1985) 



international  Application  No.  P C T 7 J P 9 1 / 0 1 0 1 3  

flJRTHER  INFORMATION  CONTINUED  FROM  THE  SKONO  SHEET 
m a r i n e   n a t u r a l   p r o d u c t s . " )  

C h e m i c a l   A b s t r a c t s   A b s t r a c t   No.  9 7 ( 2 2 ) :   1 - 1 5  
1 8 8 4 1 b  
(Zhongyao  Tongbao,   7 ( 4 ) ,   2 7 - 2 9 ( 1 9 8 2 )  
Pan,  Hu izeng ;   Chen,  J u d i :   "A  new  m e t h o d  
for   the  i s o l a t i o n   and  p u r i f i c a t i o n   o f  
an  a c i d i c   m u c o p o l y s a c c h a r i d e   f r o m  
S t i c h o p u s   j a p o n i c u s " )  

C h e m i c a l   A b s t r a c t s   A b s t r a c t   No.  9 5 ( 1 6 ) :   1 - 1 5  
1 3 8 5 0 9 r  
(Yao  Hsueh  T 'ung  Pao,  16(4) ' ,   5 8 ( 1 9 8 1 )  
Chen,  Chu-Ti ;   Fan,  H u e i - T s e n g ;   Wen,  Z u - L i n :   j 

V.Q  OBSERVATIONS  WHERE  CERTAIN  CLAIMS  WERE  FOUND  UNSEARCHABLE 

This  international  search  report  has  net  been  flsiaoiished  in  respect  of  certain  claims  unaer  Article  17(21  lal  foi  ihe  following  reasons: 
!.(_]  Claim  numbers  ,  because  th*y  relate  tu  subject  matter  not  required  to  be  searched  by  this  Authority,  namely: 

2.1  j  Claim  numbers  ,  because  they  relate  to  pans  ot  the  international  application  met  do  not  comply  with  the  prescribed requirements  to  such  an  extent  thai  no  meaningful  international  search  can  be  carried  out,  specifically 

3.[j  Claim  numbers  .  because  the>  are  dependent  claims  and  are  not  drafteo  in  aocorciane*  with  the  second  and  third sentences  of  PCT  Rule  6.4(a). 

VI,  Q  OBSERVATIONS  WHERE  UNITY  Of  INVENTION  IS  LACKING  ' 

This'  International  Searching  Authority  found  multiple  inventions  in  this  International  application  as  follows: 

1.  1  1  As  ail  required  additional  search  fens  were  timely  paid  by  ma  applicant,  this  international  search  report  covers  all  searchable claims  of  the  international  application. 
2.fj  Aa  only  some  of  the  required  additional  search  fees  were  timely  paid  by  the  applicant,  this  international  search  report  covers  only Ihoae  claims  ol  the  international  acniication  for  which  lees  were  paid,  specifically  claims: 

3.f_]  No  requires  additional  search  fees  were  timely  paid  By  ihe  applicant.  Consequently,  mis  international  search  report  el  restricted  te the  invention  first  mentioned  in  the  claims;  it  is  covered  by  claim  numbers' 

4.{~]  As  all  searchable  claims  could  be  searched  witfiout  effort  justifying  an  additional  tee.  the  International  S*arehinrj  Authority  did  nor invite  payment  of  any  additional  fee 
Remark  on  Protest 

£2  TT|*  additional  search  lees  were  accompanied  by  applicant's  protest. 
|  |  No  protest  accompanied  the  payment  of  additional  search  fees. 
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rUHTTfEH  IW-QHWtA  IKJN  CONTINUED  rrtOM  THE  SECOND  SHEET 

" O b s e r v a t i o n s   on  the  s t a b i l i t y   of  s a i d  
m u c o p o l y s a c c h a r i d e   p o t a s s i u m   s a l t s   f r o m  
S t i c h o p u s   J a p o n i c u s " )  

Chemica l   A b s t r a c t s   A b s t r a c t   No.  9 4 ( 8 ) :  
52763m 
(Fan,  Hui-Zeng;   Chen,  J u - D i ;   Lin,   K e - Z h o n g :  
" I s o l a t i o n   of  m u c o p o l y s a c c h a r i d e   f r o m  
S t i c h o p u s   j a p o n i c u s   s e l e n k a   and  some 
of  i t s   p h y s i c a l   and  c h e m i c a l   p r o p e r t i e s . " )  

1 - 1 5  

V  |_J  UB3tHVAtltjN5  WHERE  CERTAIN  CLAIMS  WERE  FOUND  UNSEARCHABLE  ' 

mis  mtarnaiionai  searcn  report  nas  not  Been  MtaOlished  m  respect  ol  certain  claims  under  Article  17(2!  (al  lor  the  following  reasons: 
1  L_l  numbers  ,  because  thr-y  relate  lo  subiect  matter  not  required  to  be  searched  by  this  Authority,  namely: 

2.|__j  Cl*m  numbers  ,  because  they  relate  to  parts  ol  the  international  aoplicat;on  that  do  not  comply  with  the  prescribed requirements  la  such  an  extent  that  no  meaningful  international  search  can  pe  carried  out,  specifically: 

3  I  |  Claim  numbers  ,  because  they  are  dependent  claims  and  are  not  drafted  in  accordance  with  the  second  and  third leniences  of  PCT  Rule  6  4(a). 

VI  Q  OBSERVATIONS  WHERE  UNITY  OF  INVENTION  IS  LACKING  2 

mis  international  aaarcninq  wutnonry  trjuna  multiple  invention*  in  this  international  application  ax  foiluws: 

i  !_j  As  ail  required  additional  search  lees  were  timely  paid  by  the  applicant,  this  international  search  report  covers  all  searchable claims  of  the  international  application. 
2.fj  As  only  some  of  the  required  additional  search  fees  were  timely  paid  by  the  applicant,  this  international  searcn  report  covers  only those  claims  of  the  international  aoplicstion  (or  which  fees  were  paid,  specifically  claims. 

-J-.  |  No  recruireo  additional  searcn  tees  were  timely  paid  by  the  applicant.  Consequently,  this  international  search  report  is  restricted  to me  invention  first  mentioned  in  the  claims,  ir  is  covered  by  claim  numbers: 

4.1  j  As  all  searchable  claims  could  be  searched  without  effort  justifying  an  additional  fee.  the  International  Searching  Authority  did  not invite  payment  of  any  additional  fee. 
Bernard  on  Protest 
£J  The  additional  search  fee?  were  ecconieenied  by  applicant's  protest. 
|  I  No  protest  accompanied  the  payment  of  additional  search  lees. 
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